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IMosicHuTeIbHAA 3aIUCKA

®duznueckoe 00pa3oBaHHE B CHUCTEME OOINEro W CpPeaHEero oOpa3oBaHMs 3aHUMAET OJHO W3
BEAYIIUX MeCT. SBisAsich GyHIaMEHTOM HAy4HOTO MU POIOHUMAaHHUS, OHO CIIOCOOCTBYET (POPMUPOBAHUIO
3HAHUI 00 OCHOBHBIX METOJaX HAyYHOI'O MO3HAHMS OKPY’KaIOIIEero MUpa, GyHJaMeHTadbHbIX HAyYHBIX
TEOpUH M 3aKOHOMEPHOCTEH, (hOpMHpYET y ydyalIuxcs YMEHHUs HCCIEeN0BaTh M OOBSCHATH SBICHHS
HPUPOJIBI M TEXHUKH .

Kak mixonbHBI mpeamert, ¢usznka o01aJaeT OrpOMHBIM T'YMaHHUTapHBIM IOTEHIIMAIOM, OHa
aKTUBHO  (OpPMHpPYET  HHTEJUIEKTyaJlbHblE M  MHUPOBO33pEHUECKHE  KauecTBa  JIMUHOCTH.
Hubdepennuanus mnpeanonaraeT TaKyl0 OpraHM3alUI0 Ipolecca OOy4eHMs, KOTopas YYUTHIBAeT
UH/IMBUyalbHbIE OCOOCHHOCTH YYalMXCs, WX CHOCOOHOCTH M WHTEPECHl, JIMYHOCTHBIH OIBIT.
Juddepenunanyst o0ydeHus GU3MKe MO3BOISIET, C OAHON CTOPOHBI, 00eCednTh 0A30BYIO TTOATOTOBKY,
C Jpyrod — YyHOBJIETBOPUTHh MOTPEOHOCTH KaXkKI0ro, KTO IPOSBISAET HMHTEPEC U CIOCOOHOCTH K
MPEAMETY U BBIXOJUT 32 PAMKH M3Y4eHUS (PU3HKHU B IIKOJILHOM Kypce.

Pabouas mporpamma 3aHATHH BHEYpOYHOH JesATenbHOCTH Mo ¢(u3uke «@Pu3Mka B 3agavax U
JKCIIEpUMEHTax» IpeJHa3HaueHa JJs OpraHM3allud BHEYpodHOM JnesTenbHocTH «Touka pocrtay
obyuaromuxcs 7-9 kinaccos KI'M»Kynberypa mupa»

Cpok peanu3zanuu mporpamMmmsl: 5 mecsien. 7 kiacc — 384., 8 kiacce 384.,

JlanHast mporpaMMa MO3BOJISIET OOy4aroIMMCS O3HAKOMMTBCS C METOIMKOM OpraHu3aluu u
IPOBEICHUS SKCIEPUMEHTAIbHO-UCCIIEN0BATEIbCKON JIEATENBHOCTH B COBPEMEHHOM y4eOHOM
npolecce no (GU3MKe, 03HAKOMUTHCS CO MHOTMMHU MHTEPECHBIMU BOIIpOCcaMy (DM3UKHU Ha JaHHOM JTarie
00yueHUs, BHIXOASIIMMH 32 PAMKH LIKOJIBHOW MPOrpaMMBbl, PACIIMPUTH LETOCTHOE MPEACTaBIECHUE O
npoOyieMe MaHHOW HayKd. ODKCHEpPHUMEHTaJbHas NEATEebHOCTh OyIeT CIOoCOOCTBOBAaTH Pa3BUTHIO
MBICIIUTENILHBIX Ollepaluii U 00LIeMy UHTEIUIEKTyalbHOMY Pa3BUTHIO.

He meHee BaXHBIM (paKTOPOM peann3aluy JaHHOW MPOrpaMMbl SIBIISIETCS] CTPEMIIEHUE Pa3BUTh Y
y4aluxcsi yMeHUE CaMOCTOSITEIbHO paboTaTh, AyMaTh, SKCIEPUMEHTHPOBATH B YCIOBUSAX J1a00paTopun
nentpa «Touka pocTa», a TakkKe NPUMEHSATh MOJYYEHHBIE 3HAHUS IS PELICHUS KaueCTBEHHBIX,
KOJIMYECTBEHHBIX U JKCIIEPUMEHTAIbHBIX 3a/lad pa3iIuM4HOM ciloxkHOCTH. ComepikaHMe HpOrpaMMbl
COOTBETCTBYET I103HABATEJILHBIM BO3MOKHOCTSAM UIIKOJIBHMKOB W IPENOCTABIAET UM BO3MOXKHOCTb
paboTaTh Ha YpOBHE IOBBIIICHHBIX TPEOOBAaHUH, pa3BUBasi yueOHYI0O MOTHBALUIO.

Oco0eHHOCThIO JTaHHON MPOrpaMMBbl SIBIISIETCS TO, UTO:

®OHa HaNpaBJieHa Ha JOCTM)KEHHE OOydaroluMucs B OOJbIIEH CTENEHHW JIMYHOCTHBIX U
MeETanpeIMETHBIX PE3YJIbTaTOB;

® COCTaBJIEHA C YUE€TOM BO3PACTHBIX 0COOEHHOCTEH yJaluxcs;

®[IOCTEIIEHHO BBOJIUTCS IPOEKTHAsI AESITENBHOCTb — OT MHUKPO-IIPOEKTOB B 7 Kjacce 0
MHAUBUAYAJIbHBIX IIPOEKTOB B 9 Kilacce;

® 4acTh yUeOHOTO BpEMEHHU OTBE/IeHa Ha penieHue 3a1a4d B popmare PISA.

Peanu3anusi nporpaMMbl 00ecrieYHBAETCS HOPMATUBHBIMH TOKYMEHTAMMU:
1. ®enepanbhbiii 3akoH OoT 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obOpa3oBaHuM B
Poccwuiickoii degeparuu» (¢ u3M. u goi., Betymn. B cury ¢ 01.09.2020).

2. Ilacmopt nHamuoHaidpbHOro mpoekta «OOpazoBanue» (yTB. mnpesuguymom CoBera mpu
[Ipesuaente PO o crpaTernyeckoMy pa3BUTHIO U HAIMOHAIBHBIM IIPOEKTaM, MPOTOKOJ oT 24.12.2018
Ne 16)

3. TocymapcrBennass mporpamma Poccuiickoii ®enepanuu «Pa3Butne oOpazoBaHus» (yTB.
[TocranoBnenuem [IpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepx)aeHUN
rocyaapcTBeHHOM nporpammbl Poccuiickoit denepanuu «Pazsutre o0pa3oBaHus».

4. Tlpodeccuonanbubiii crangapt «llemaror (memarormdeckas NEsTEILHOCTh B JIOMIKOJIBHOM,
HavYaJIbHOM O0IIIEM, OCHOBHOM O0IIIEM, CpeHeEM o01eM 00pa3oBaHuH ), (BOCITUTATEIb, YUUTEIh)» (PEel.
ot 16.06.2019) (Ilpukaz MunuctepcTBa Tpyna u coruaibHoi 3amuThl PO ot 18 okTsaopst 2013 . Ne
544H, ¢ N3MEHEHUsAMH, BHECEHHBIMU NIpUKa30M MuHHCTEepeTBa Tpyaa U conzamutel PO or 25.12.2014
No 11158 m o1 5.08.2016 1. Ne 4221).
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5. Meronuueckre peKoMeH1alluy 110 CO3aHMI0 U QYHKIIMOHUPOBAHUIO B 00111€00pa30BaTeIbHbBIX
OpraHu3alMsIX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MalbIX rOpoJax, LIEHTPOB 00pa3oBaHUS
€CTECTBEHHO-HAyYHOM U TexHojoruueckoil HampaBieHHocTel («Touka pocta») (YTBepKIeHBI
pacnopsbkeHrneM MuHucTepcTBa npocsemienus Poccuiickoit ®eneparuu ot 12 ssaBaps 2021 . Ne P-6)

eanb u 3agaun

Onupasch Ha MHAMBUAyaJbHBIE 00pa30BaTeNbHbIE 3aPOCHl U CIOCOOHOCTH Ka)J0ro pedeHka
OpU peaj3aluyd [pOorpaMMbl BHEYPOUHOH JeATeNbHOCTH Mo ¢u3uke «Pu3mka B 3agadax H
HKCIEPUMEHTAX», MOXKHO JOCTHYb OCHOBHOHM LEeJIH - Pa3BUTh y 00y4YalIIUXCH CTPeMJICHHE K
AAJbHEHIIEMY  CaMOONPENEJeHHI0, MHTEJJICKTYAJIbHON, HAayYyHOH M  NPaKTHYECKOM
CaMOCTOATENbHOCTH, I03HABATEILHO AaKTHUBHOCTH.

Jlnist peanu3anuu nenel Kypea TpedyeTcs pereHne KOHKPETHBIX MMPaKTHUECKUX 3a/1a4. OCHOBHbIE
3a1a44 BHEYPOYHOM AeATeILHOCTH 110 GU3UKU:

* BBIIBJICHUE UHTEPECOB, CKJIOHHOCTEH, ClIOCOOHOCTEH, BO3MOXKHOCTEH ydaIuxcsi K pa3IMuHbIM
BHJIaM JIEATENBHOCTH;

° (bOpMPIpOBaHI/Ie MMpEACTABJICHUA O SABJICHHAX W 3dKOHAX OKPYXKAIICTo MHUpa, C KOTOPBIMH
IIKOJLHUKH CTAJIKMBAIOTCS B MOBCEIHEBHOM KHU3HU,

* popMupOBaHUE MPEACTABICHUS O HAYYHOM METOJIE MO3HAHUS;

* Pa3BUTHE UHTEPECA K UCCIIEN0BATEIbCKON AEATEIBHOCTH;

* pa3BUTHUE ONbITa TBOPUECKON AESITEILHOCTH, TBOPYECKUX CIIOCOOHOCTEIH;

* pa3BUTHE HABBIKOB OPraHU3allMU HAYYHOTO TPYa, paOOThI CO CIOBAPSAMHU U SHIUKIONEAUSIMU;

* CO3JJaHME YCIOBHMM I pealn3allid BO BHEYPOUHOE BpeMs NMPHUOOPETEHHBIX YHUBEPCAJIbHBIX
yueOHBIX JIeHCTBUIl B YpPOUHOE BpeMs;

* pa3BHUTHE OMbITa HeHOPMAIHLHOTO OOIIEHUS, B3AMMOIECHCTBUS, COTPYIHUUYECTBA; PACIINPEHUE
pPaMOK OOIIEHUS C COIIYMOM.

* (opMuUpOBaHHE HABBIKOB IMOCTPOCHHS (DU3MUECKUX MOJENed M ONmpeNeleHUus TPaHUIl UX
MIPUMEHHUMOCTH.

* COBEpILEHCTBOBAHHE YMEHHWH NPUMEHSATh 3HAHUS MO (u3MKe IJs1 OOBSICHEHUS SIBICHUMN
IPUPOIBI, CBOWCTB BELIECTBA, PEIICHHUS (U3MUECKUX 33134, CAMOCTOATEIBHOTO MPHOOPETeHUS WU
OLCHKM HOBOM HMH(poOpManmuu  (HU3NUECKOTO  COAEp)KAaHUS, HCIOIb30BAHUA  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOIOT U

* UICII0JIb30BaHKE MPUOOPETEHHBIX 3HAHUNA M YMEHHUH I pellleHus MPaKTUYECKUX, )KU3HEHHBIX
3a/1a4;

¢ BKIIIOUCHHUC YyYalluXCd B pa3H006pa3HyI0 ACATCIbHOCTh: TCOPETHUYCCKYIO, IMPAKTHYCCKYIO,
AHAJIUTHYCCKYHO, IIOMCKOBYIO,

* BbIpa0OTKa T’MOKMX YMEHUN IEPEHOCUTh 3HAHUS U HaBbIKM Ha HOBbIE (pOpMbI yueOHOM paboThI;

* pa3BUTHE COOOPA3UTEIBHOCTH U OBICTPOTHI pEAKUUU IMpPU PEHIEHUH HOBBIX Ppa3IMYHbIX
du3nyecKux 3a1a4, CBA3aHHbIX C MPAKTUYECKON AESITEbHOCTbIO.

Ilnanupyemble pe3ybTarhl

JlocTuKEHHE IUIAHUPYEMBIX pE3yIbTaTOB B OCHOBHOW IIKOJIE€ IPOUCXOIUT B KOMIUIEKCE
UCTIONIB30BAHMSA ~ YETBHIPEX ~ MEOKAMCUMIUIMHAPHBIX  yuyeOHBIX  mporpamm  («PopmupoBaHue
YHHMBEpCaJIbHBIX y4eOHBIX neiicTBuily, «®PopmupoBanue HNKT-kommeTeHTHOCTH 0O0y4aromuxcs»,
«OCHOBBI yueOHOUCCIIEJOBATEIBCKON U MPOEKTHON AeSITeIbHOCTH», «OCHOBBI CMBICIOBOIO UYTEHUS U
paboThl ¢ TEKCTOM») M Y4eOHBIX IpOorpaMM IO BCEM IpenMeTraMm, B ToM uucie no ¢usuke. I[locne
U3y4yEHUs NporpaMMbl BHEYpOUHOM JesdTenbHOCcTH «®du3nka B 3agadyax M IKCIEPUMEHTAX)»
oOyyaromuecs:



¢ CHCTCMATUBHUPYKOT TCOPCTUYCCKHEC 3HAHUA W YMCHHA 110 PCIICHHUIO CTAHAAPTHBIX,
HECTAHAAPTHBIX, TCXHUYCCKUX U OJIMMIIMA/IHBIX 3a/1a4 Pa3JIMYHbIMU MCTOAAMU,

* BbIPa0OTaIOT UHAMBUAYAIbHBIH CTUIIb pELIeHHsS PU3NYECKUX 3a/1ad.

®* COBCPHICHCTBYIOT YMCHHSA Ha IMPAKTHUKE I10Jb30BATLCA HpI/I60paMI/I, MIpPOBOAWUTL H3MCPCHUA
bu3HUeCKuX BETUYHH (ONPEACIATh IIeHY JACICHHs, CHUMAaTh MTOKa3aHMs, COOMONATh MPaBHIa TEXHUKH
0C30IMMacCHOCTH);

* HaydaTcsl IMOJIb30BAThCS MPUOOpPaMH, C KOTOPHIMH HE CTAJKHBAIOTCS Ha ypoKaxX (U3UKH B
OCHOBHOI1 IITKOJIE;

* pa3paboTalOT U CKOHCTPYHPYIOT MPHUOOPHI U MOAEIH JJIs MOCIeAyoIeld padboTsl B KaOUHETe
busnky.

* COBEpLICHCTBYIOT HAaBBIKM IIUCBMEHHOM M YCTHOM pe4d B MPOLECCE HANUCAHUSA
HCCIIEZIOBATENLCKUX PA0OT, MHCTPYKIMI K BBITOJHEHHBIM MOJEISAM U MPHOOpaM, MPU BBICTYIIIICHUAX
Ha Hay4YHO — NNPAKTUYECKUX KOHPEPEHLUAX pa3IMUHbIX YPOBHEH.

* OmpenelsaT JalibHEWIee HaIlpaBlICHUE pPa3BUTHS CBOMX CIOCOOHOCTEH, cdepy Hay4dHBIX
UHTEPECOB, OMpPEACATCS C BBIOOPOM JaybHEHIIEro o0pa3oBaTENbHOrO MapIIPyTa, JajbHEUIIEro
npoduiis 0OydeHHs B CTapIIel IkoJie.

Ilpeomemnvimu pe3ynomamamu IporpaMMbl BHEYPOUHOH 1€ATEIbHOCTHU SIBIISIOTCS:

OOyuaromuiicss MOAYYUT BO3ZMOXHOCTb Ui (OPMHUPOBAHUS CIEAYIOIIUX IMPEAMETHBIX
pE3YNbTaTOB:

®3HAaHUSA O MPHUPOAE BAXKHEUIIMX (PU3MUECKUX SBJIEHUN OKpYXAIOLIEro MHUpa U IMOHUMaHHE
cMbIcia (PU3HUECKUX 3aKOHOB, PACKPHIBAIOLINX CBS3b U3YUEHHBIX SIBJICHMIA;

e yMEHUS IOJb30BATHCA METONAMU HAyYHOI'O HCCJIENOBaHUS SIBJIECHUI INPUPOIBI, IPOBOLUTH
HaOMIOIeHNs], TUIAHUPOBATh M BBINOJIHATH SKCIEPUMEHTHI, 00pabaThiBaTh pPE3yabTaThl HU3MEPEHUil,
IPE/ICTABIATh PE3YAbTATHl M3MEPEHHH C TOMOUIbI0 TaOuul], rpadukoB U (opMyi, OOHapyKUBaTbh
3aBUCHUMOCTH MEXAY (GHU3NYECKUMHU BEIUYMHAMM, OOBSCHATH IOIYYEHHBIE pe3yJbTaTbl U JenaTh
BBIBOJIbI, OI[EHUBATh [PAHUIIbI TOTPEIIHOCTEHN pe3yIbTaTOB U3MEPEHUI;

® YMEHHS NPUMEHATh TEOPETHUECKHE 3HAHUS MO (HU3MKE Ha IMpPaKTHKe, pemarb (U3nYecKue
3a/1a4uM Ha IPUMEHEHHE M0JTyYEHHBIX 3HAaHUM;

e yMEHUS U HABBIKU MPHUMEHSTH MOJy4YCHHbIE 3HAHUS I OOBSACHEHUS NPUHIUIIOB JEHCTBUS
BOKHEHIINX TEXHUYECKUX YCTPOICTB, pEIIEHUs TMPaKTHUYECKHX 3aJad IOBCEJHEBHOW >KHU3HH,
obecnieyeHusi 0€30MAaCHOCTH CBOEW JKM3HH, pallMOHAJILHOIO MPHUPONOINOIb30BAHUS U  OXPaHBI
OKpYKaroIlEeH Cpensbl;

e hopMUpOBaHUE YOXKIEHHUsI B 3aKOHOMEPHOW CBA3M W IIO3HABAEMOCTH SIBJICHUH NMPHUPOABI, B
00BEKTUBHOCTH HAyYHOI'O 3HAHUS, B BHICOKOI LIEHHOCTH HAayKH B Pa3BUTUU MaTepUAIbHON U 1yX OBHOM
KYyJbTYPBI JIOIEH;

®Pa3BUTHE TEOPETHUUECKOTO MBIIIJICHUSI HAa OCHOBE (OPMHUPOBAHUS YMEHUH YCTaHABIIMBATh
(baxThl, pa3auyaTh NPUYUHBI U CIEICTBUS, CTPOUTh MOAEIU U BbIIBUIaTh TMIIOTE3bl, OTHICKUBATH U
(bopMyIupoBaTh 10Ka3aTeIbCTBA BbIIBUHYTHIX TMIIOTE3, BHIBOJUTH U3 SKCIEPUM EHTAJIbHBIX (PAKTOB U
TEOPETUYECKUX Mojienel (PU3nUeCcKHue 3aKOHBI;

® KOMMYHUKAaTUBHbIE YMEHUS: JOKIAAbIBATh O PE3yJIbTaTaX CBOEro MCCIEeI0BaHuUs, y1aCTBOBATh B
JTUCKYCCUU, KPAaTKO U TOYHO OTBEYATh Ha BOIMPOCHI, UCIIOJIb30BATH CIIPABOYHYIO JIUTEPATypy U Ipyrue
UCTOYHUKH HH(OpMAIIH.

Memanpeomemnovimu pe3yivmamamu IpOrpaMMbl BHEYPOUHOU JEATEIbHOCTH SABISIOTCS:

OOyyaromuiics TONYYUT BO3MOXKHOCTH 1 (DOPMHPOBAHMS CIEAYIOIMX METalpeIMEeTHBIX
pe3yIbTaToB:

® OBJIJICHNE HABBIKAMU CAMOCTOATEIBLHOI0 MPHOOPETEHNSI HOBBIX 3HAHUH, OpraHu3aluy yueOHOH
JeSITeIbHOCTH, MOCTAaHOBKM ILI€Nied, IUIAHUPOBAHUs, CAMOKOHTPOJIS M OLIEHKH pEe3yJIbTaTOB CBOEH
JeSTEeIbHOCTH, YMEHUAMH NIPEABUIETh BO3MOKHBIE PE3YIIBTAThl CBOUX €M CTBUN;



®[IOHMMAaHHE pa3IU4YMi MEXJy MCXOAHBIMM (aKTaMH W THUIOTE3aMU ISl UX OOBsSCHEHHS,
TEOPETUUECKUMHU MOJIENISIMM M peajibHbIMU OOBEKTaMH, OBJIQJICHUE YHUBEPCAJIbHBIMU Yy4E€OHBIMU
JNEUCTBUSAMM Ha IpUMepax TUIOTe3 s OObSCHEHHS H3BECTHBIX (JaKTOB M HKCIIEPUMEHTAJIbHOU
IIPOBEPKH BBIJIBUTAEMBIX I'MIIOTE3, Pa3pabOTKH TEOPETUYECKUX MOJEIICH MPOLECCOB MU SIBICHUH;

e hopMuUpOBaHHE YMEHMH BOCIPUHHMMATh, NepepadaThiBaTh U HPEIBIBIATH HH(OpMAILUIO B
CIIOBECHOM, 00pa3HOl, CUMBOJIMYECKOH (opMmax, aHAIM3UpPOBATh U IepepadaTbiBaTh MOJYYEHHYIO
uH(pOpMAlMI0 B COOTBETCTBUHM C TOCTaBICHHBIMHU 3aJadaMH, BBIIEISITh OCHOBHOE CONIEpKaHHE
IIPOYMTAHHOI'O TEKCTA, HAXOAUTh B HEM OTBETHI HA I1OCTaBJIEHHBIE BOIPOCH U U3JIararh €ro;

e IpUOOPETEHHE OIbITa CaMOCTOATENBHOIO IIOMCKA, aHauM3a M oTOopa HHQopManuu c
UCIOJIB30BAHUEM DPA3MYHBIX MCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTMH I pelIeHus
MO3HaBaTEJIbHBIX 3a/1a4;

®Pa3BUTHE MOHOJIOTMYECKOM U JHAJOTMYECKOM peuH, yMEHHUS BBIpaXaTb CBOM MBICIH,
CIOCOOHOCTH BBICIYLIMBAaTh COOECEHUKA, TOHUMATh €ro TOYKY 3pEHHU, IPU3HABATh IIPABO JPYroro
YesoBeKa Ha NHOE MHEHUE;

®OCBOCHME MNPUEMOB NEHCTBUH B HECTAHIAPTHBIX CUTyallUsIX, OBJIAJICHUE HBPUCTUUECKUMU
METOJaMH pelIeHHs IpoOIeM;

¢ (hopMupOBaHKE yMEHUIN paboOTaTh B IPyINIE C BBHIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IPEACTABIIATh U OTCTAaUBaTh CBOM B3IVISABI U YOEXKIEHHUS, BECTU IUCKYCCHIO.

PeryastuBubie YY/I

OOyyarommuiics MOIyYUT BO3SMOXKHOCTb U1t ()OPMUPOBAHUS CIETYIOIUX PEryIaTUBHBIX Y Y/I.

e YMeHHEe CaMOCTOATEIBHO O PENIENATh 1€JIM 00y4eHUsl, CTABUTh U (POPMYJIMPOBATH HOBBIE 3a/1a4H
B yu€Oe U MO3HaBATENbHOHN J1€ATEIbHOCTH, Pa3BUBaTh MOTHUBBI M MHTEPECHl CBOEH IMMO3HABaTEIbHOM
JeATeIbHOCTH.

e YMEHHE CaMOCTOSTENbHO IUIAHUPOBaTh MYTH JOCTIDKEHHs IieJiell, B TOM YHUCIE
aJbTepHATHBHBIC, OCO3HAHHO BHIOMpPATh HamOosiee 3(PQPEKTUBHBIC CIIOCOOBI PEIICHUS YYEOHBIX MU
MO3HABATEIbHBIX 33/1a4.

e YMEHUE COOTHOCUTDH CBOU JICHUCTBUS C IJIAHUPYEMBIMU PE3YJIbTATAMU, OCYLIECTBIIATH KOHTPOJIb
CBOCH JESITEIFHOCTH B MPOIECCe JOCTHKEHUS Pe3ysbTara, ONMpenessTh clioco0bl JSHCTBHI B paMKax
MPEAJIOKEHHBIX YCIOBUH M TpeOOBaHMI, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBUU C
M3MEHSIONIEHCA CUTyalluen.

e YMEHHUE OLICHUBATh MPABWILHOCTH BHITIOJHEHUS y4eOHOU 3a7auu, COOCTBEHHBIE BO3MOXHOCTH
€€ pelieHus.

eBrnanenne ocHoBaMu CaAMOKOHTPOJIsI, CaMOOLCHKHU, ITPUHATUA pCH_ICHI/Iﬁ N OCYHICCTBJIICHUA
OCO3HAHHOTI'O BI)I60pa B yqe6H0171 1 T03HABATEIbHOU AESITEILHOCTH.

Ilo3naBareabHbie YY/]

OO0yuarouuiics MoJIy4uT BO3MOXKHOCTD JUIsl POPMUPOBAHUS CIEAYIOLIMX O3HABATENbHbIX Y Y/I.

eYMeHue oOmpenensiTb IOHATUSA, CO37aBaThb O0OOIIECHHUS, yCTAHABJIMBAaTh AaHAJOTHH,
KJIacCU(UIMPOBaTh, CAMOCTOSTEIbHO BHIOMPAaTh OCHOBAaHUS M KPUTEpUU Ui KJacCU(UKALUH,
YCTaHABIMBAaTh IIPUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PACCYXKACHHUE, YMO3aKI4YCHUE
(MHIyKTUBHOE, 1€AYKTUBHOE, 10 aHAJIOTUH) U JIeJ1aTh BBIBOJIBI.

o YMeHHE Co31aBaTb, IPUMCHATL U HpGO6p330BI>IBaTI> 3HAKH U CHUMBOJIbI, MOACIN U CXEMBI IJIs1
peuieHuA y‘Ie6HI)IX 1 ITIO3HAaBaTCJIBbHBIX 3aJ1a4.

e CMBICIIOBOE YTEHHUE.

e QopMUpOBAaHME M PA3BUTHUE HKOJOTMYECKOIO MBIIUICHUS, YMEHHE IPUMEHATh €ro B
MO3HaBaTEIbHON, KOMMYHHUKAaTUBHOM, COLIMANIbHON MPaKTHKE U MpodeccroHaIbHONH OpHEeHTALUN.

e Pa3BruTHE MOTMBALMM K OBJIAJICHUIO KYJIbTYPOH aKTUBHOI'O MCIIOJIB30BAHMS CIOBAPEN U IPYTHX
MTOMCKOBBIX CHCTEM.

KommyHnukarusubie YVY/{



e YMEHUE OpraHu30BbIBATh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO JIEATEILHOCTD C YUUTEIEM U
CBEpPCTHHKaMM;, paboTaTh WHAMBUIYAILHO M B TPYyMIeE: HAXOAUTH OOIIee pEIIeHHWe M pa3penarhb
KOH(IUKTHI HA OCHOBE COIIACOBAHMS MTO3UIIMK U y4éTa HHTEPECOB; (OPMYJIUPOBATh, apryMEHTUPOBATh
U OTCTauBaTh CBOE MHECHHE.

e YMEHHE 0OCO3HAHHO MCI0JIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 33/1a4€il KOMMYHUKAIIUU
JUIL BBIPAKCHUS CBOUX YYBCTB, MBICIIEH M TMOTPEOHOCTEH A MIAHUPOBAHUS WU PETYISIIUU CBOCH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW U MUCbMEHHOU PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOU PEYBIO.

e OOpMHUPOBAHNE U Pa3BUTHE KOMIETEHTHOCTH B OONACTH HWCIOIB30BAaHUS HH(POPMAIIMOHHO -
KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT).

Juunocmuvimu pezynrvmamamu NporpaMMbl BHEYPOUHOU IEATEIBHOCTH SBIISIOTCS:

OOyyaromuiics TMOMYyYUT BO3MOXHOCTh i (OPMUPOBAHHS CICAYIONMX JIMYHOCTHBIX
pe3yIbTaTOB:

® pa3BUTHE [M03HABATEIBHBIX HHTEPECOB, MHTEIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e yOSXKIEHHOCT B BO3MOXHOCTU II0O3HAHUS MPHUPOAbL, B HEOOXOAMMOCTH pa3yMHOIO
UCIOJIb30BAHUS JOCTH)KCHMM HAyKM M TEXHOJOTMM Ul JNAJIbHEHUINEro pa3BUTHS 4YEIOBEYECKOIro
o0miecTBa, yBaKEHHE K TBOpLAM HAayKM W TEXHUKH, OTHOIIEHHWE K (U3MKE KaK K DJIEMEHTY
00111eu e10BEUE CKOM KYJIBTYPBI;

® CaMOCTOSITEJIbHOCTb B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

®TOTOBHOCTh K BBIOOpY JKM3HEHHOI'O IyTH B COOTBETCTBUU C COOCTBEHHBIMHU HMHTEpPECAMHM U
BO3MOYKHOCTSIMU,

e MOTHBAlUA OOpPA30BATEIbHONW JEATENbHOCTH HAa OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOIO
[IOX0/1a;

¢ hopMHUPOBAaHUE IIEGHHOCTHOTO OTHOILEHHS APYT K JIPYyTry, K YYUTENI0, K aBTOpaM OTKPBITUH U
U300peTeHNH, K pe3ybTaTaM 00ydeHusl.

TemaTuueckoe IVIAHHPOBaHUE

7 xmacc
Ne Hazpanue pa3nesna, TemMbl Koawsecrso Teopus IIpakTuka
JacoB
1 BBenenune 2 1 1
2 dusuka u BpemeHa roga: ®usnuka oceHpo. | 3 1
[TepBoHaYaIbHBIC CBEICHUS O CTPOCHUHU 4 2
BEIECTBA
4 B3aumoneticTBue Ten 8 2 5
5 Pa3 3amauka, nBa 3amauyka 4 4 0
6 du3znka u BpemeHa roga: Gusuka 3uMoii. 2 1 1
7 Cuutel B ipupoze 11 5 5
8 Pa3 3amauka, 1Ba 3agadKa 4 2 2
9 JlaBieHue 2 4
10 dwu3snka u BpemeHa roga: Gusuka BecHoit. | 3 1 2
11 DHeprus 12 5 7
12 DU3NKHN U TUPUKU 4 2 2
13 dusuka u BpeMeHa roga: @usnka JeToMm. 5 2 3
UTOIoO 68 31 37
8 Kiacc
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KosimuecTBo
Ne Hassanme pa3aejia, TeMbl 4aCOB Teopus IIpakTuka

1. ®dusnka 1 BpeMeHa roja (IIOBTOPCHHE) 8 5 3
2. | IlpoekTHas AesTEIbHOCTh MO (PHU3UKE 7 3 4
3. | MonekynspHas gu3nka 11 7 4
4. | ®u3uka 1 MEKTPUYECTBO 19 8 10
. ®duznka KocMoca 3 1 2
6. Maruerusm 5 2 3
[IpoekTHas neATENbHOCTD 7 2 4

8. | Cperossre smenus 6 2 4
9. | JlocTimxeHus COBpEMEHHOH (PHU3UKH 4 3 1
nuToro 68 33 35

Coaep:kanue nporpamMmsl

7 KJj1acce

TEMA 1. BBEJAEHHUE (44)
Teopusi-24. BBogHoe 3ansaTue. IHCTpyKTax 10 oXxpaHe TpyAa Ha 3aHATUAX. [lose3Hble CCBUIKH IO
¢usuke B MuTepHer. Metoasl usydeHus ¢Qusnueckux sBieHuUN. DOU3NYECKUN SKCIIEPUMEHT.
[TorpemHocTh npsAMbIX M3MepeHuid. [IpaBuiia mpoBeAeHNs MIKOJIBHOIO SKcnepuMenTa. KomnperoTeps! B
(buU3MUECKUX UCCIIEOBAHMSX U TIPH U3ydeHHH (pu3uku. [IpaBuiia co3nanus 3JeKTPOHHON Mpe3eH TaluH.
IIpakTuka-24. V3Mepenne GuU3NIeCKUX BEIHMUUH C ITOMOIIBI0 I (POBOii naboparopuu. OnpeneneHue
LIEHBI AeseHus npruOopoB. OmpenesaeHne pacCTOSHUM 10 HENOCTYIHbBIX 00beKTOB. OnpeneneHne oobema
TeN pa3anuHoi GopMmbl. Mi3MepeHue TONIMHBI IMcTa Oymaru.
TEMA 2. PU3UKA U BPEMEHA I'OJIA: ®PU3UKA OCEHbBIO (3u4)

Teopusi-14. 3aragodyHoe BemecTBO — Bojxa. Tpu cocrosHHMs Bonbl. MHTepecHoe o Boje.

I'mnore3bl MPOMCXOXKAEHUSA BOAbI Ha 3emie, 3HaYeHHE (PU3MUYECKHMX U XMMHUYECKHX CBOMCTB
BOJIbl, CTPOEHHE MOJIEKYJIbI BOJIbI, O0BsSCHEHNE CBOMCTB BOJbl B Pa3IMYHBIX arperaTHbIX COCTOSHUSX.
Pouib BOZBI B ’KM3HHU YEIOBEKA.

IIpakTHka-2 4 DKCKypcus Ha oceHHIol mpupony. [IpoBeneHue HaOMIONEHUN HPOSBICHUS
¢usnueckux sBieHui oceHpro. Co3znanue npeseHtanun «®Pusnka Ocenbtoy». Padora ¢ IIporpammoii
Power Point mo co3ganuro ciaiinos.

TEMA 3. HIEPBOHAYAJIBHBIE CBEJEHHUS O CTPOEHUU BEHIECTBA (44)

Teopusi-4u. IlnanupoBanue pu3HUECKOro 3KCIEepUMEHTa — Kak jJokazath Teoputo. Ot Jlexapra 10
Hammx pAHed. bpoyHoBckoe pgBmwxkenue. Hano-texnonoruu. CouunHenue «Mwukpomup». Mukpo
BEJIMYMHBI B HALIEH KU3HU.

IpakTuka-2y4 Pacmmupennie ten mpu HarpeBaHuu. M3mepenue ckopoctd auddysuu. Monenu
arperaTHeIX COCTOSTHUM (UTpa)

TEMA 4. BBAUMOJENUCTBHE TEJI (84)

Teopusi-24. MexaHnuyeckoe IBIKEHUE W B3auMojeicTBre. Kak ObICTPO MBI JBUKEMCS (CIOXKEHHE
ckopocren)? Koraga mbl aBmxeMcst BOKpyr ComHila ObIcTpee - AHEM UM HOubto? IIpuMepsl pa3nuyHbIX
3HAYEHUH BEJIWYMH, ONUCHIBAIOLIMX MEXaHUYECKOE NBMKEHHME B KUBOW mpupoze. Mcnons3zoBaHue B



TeXHUKE IMPUHIUIIOB JBM)KEHUS JKUBBIX CyllecTB. SIBieHue uHepuuu. «Hemonsmxuas 6ammHs». Yo
u3y4daer cratuka? Buasl paBHOBecHs.

IIpakTnka-64. W3mepenne OBICTPOTBI peakUU uejoBeka. l3MepeHue CKOpoCTH XOABOBI.
OKcnepUMeHTaJIbHbIE J0Ka3aTeiabCTBa sBiIeHUs HHepuuu. [loarotoBka BuiaeoduibMa MHpo sBJICHHE
uHepuuu. M3mepenune Mmaccel 1 kammm Boasl. OnpeneneHue IUIOTHOCTH MPUPOAHBIX MaTepUalioB.
Omnpenenenue o0beMa U MIOTHOCTH cBoero Tena. OnpeaeneHne 00bEMa(Macchl) MPOIYKTOB B YIIAKOBKE.
N3roToBiieHNE paBHOBECHOM UTPYLIKHU. Pemenne 3ana4.

TEMA 5. PA3 3AJAYKA, IBA 3AJAYKA (44)

Teopus-5u4. [IpaBuna permenus u opopmienus 3agad. [lonck ommbok. Penenne 3aHuMaTenbHBIX 3a1a4.
Pemenue 3anau B popmare [TN3A.

TEMA 6. ®PU3UKA U BPEMEHA I'OJIA: ®U3UKA 3UMOMH (24)

Teopusi-14. CHer, nen, u Metenb. CHeXUHKY B Bo3nyxe. CHexuHKU Ha 3emute. ClioucTasi CTpyKTypa
CHEeXXHBIX MOKpOBOB. Pexxensius. Jlen na 3emie. I'opublii nennuk. J{Bikenue neqnuka. Kakue ObiBatoT
Mmeresn. MUKpOCTpYyKTypa HU30BbIX MeTelied BonHbl Ha cHery. Kak fajnexko nepeHoCUTCs CHET METENBIO.
ITbi1eBBIE Oypy M METENHU: CXOICTBO U paziauuusi. PU3nka y HOBOrOfHEHN IKH.

IIpakTuka-1 y ®dusuka - Hayka o npuponae. MoxHo M u3ydars npupony 3umon? I[Iporynka Ha

3UMHIOIO IIPUPOLY.

TEMA 7. CWIbI B IIPUPOJE(114)

Teopus-54. Cuna — BekTOpHas BeJIM4MHA (AMHAMMUYECKOE pelenue 3a1ad). Bec n nesecomocts. Cuia
tpenust. Counnenue «Mup 6e3 TpeHus».

3aKkoH BCEMUPHOrO TroreHus. CTpoeHUE COMHEYHOW cucTembl. IlnaHeTel 3eMHOI Ipymnbl.
[Tnanersl-rurantel. Cunia TsOKeCTH Ha JApyrux miaaHetax. CnytHuku maner u Jlyna. HaGmonenue
Jlynsl. Manbie Tena, OpOUTHI U IEPHOANMYHOCTh KOMET. «3BE3/10I1a/Ibl», WM I10YEMY 3BE3/1bl HE Ma1at0T?
3Be3nHoe He0o. Co3Be3nus. 3HAKOMCTBO € IIPOrpaMMaMu IO aCTPOHOMHH. BpeMms u ero msmepeHue.
Kanenpaps.

IIpakTuka-64. 3anumarensubiii onbIT «lllapuk Ha HUTHY. OnpeneneHne HEeHTPa TAKECTH TeNa.
3aHuMarensHble (UTYpbl Ha paBHOBecHe. M3roToBieHHME COJNHEYHBIX 4yacoB. Co3zmaHue JYHHOTO
KaJeHaaps ¢ momomisio mporpamMmbl Power Point. M3MepeHue sxecTkocTH TNpyxHuHBL. M3MmepeHue
k03¢ (pULIMEeHTa CUIIBI TPEHUSI CKOJIBKEHUSI Ha KPBLIbIIE IIKOJIBI U APYTUX MOBEPXHOCTSAX.

TEMA 8. PA3 3AJIAYKA, /IBA 3AJTAYKA (44)

Teopus-24. Cucrema CU u ee 3HaueHue. [luHaMHUUecKoe pelIeHne 3a1a4d Ha clloKeHue cuil.  Pemenue
3aHMMATENbHBIX 3a7a4. Pemenue 3amaq B popmare [TU3A.

IIpakTuka-24. Onpenenenue Beca CyMKH IIKOJIbHUKA. ONpeieeHre MacChl U Beca BO3AyXa B KOMHATe.
TEMA 9. JTABJIEHUE (64)

Teopusi-2u. JlaBnenue TBepabix Tein. 3akoH Ilackans. JlaBieHue B KUIKOCTH.
I'mppocratuyeckuil nmapajgokc. AtMocdepHoe naBiaeHue. Posb atMochepHOro 1aBieHUs B MPUPOJE.
AtMochepHoe naBieHHEe M moroga. TOHOMETp, MAaHOMETpPbl. ATMOC(PEpHOE IaBJIEHUE B JKU3HU
yenoBeka. Kak mbl apimmM? Kak mbl nbéM? «[opHast 6051€3Hb», BIUsIHUE aTMOC(HEPHOT0 JaBJIEHUS Ha
CaMO4yBCTBHE JIIOZIeH. Pellenne 3aHMMarebHbIX 3a/1a4.

IIpakTuka-44. 3y4eHue 3aBUCHMOCTH [aBJIE€HHUS OT IUIOINALU ITOBEPXHOCTH C IIOMOILBIO
JaTyuka JaBieHus. 3aHuMatenbHble onbIThl «llepeBEpHyThIi cTakan», «PoHTaH B KoiOey, «Sio B
OyThLKe». [IprnOOpEI I U3MEpEeHHUs IaBICHUS — U3TOTOBJIEHHE OapoMmeTpa. ATMOcC(hEpHOE AaBIeHUE U
menuuuHa. [lnpun, nunerka, meaunuHckas Oanka. KpoBsiHoe naBnenue. OnpeznesneHue J1aBiICHUS
KpoBH y yesoBeka. OnpesesieHne BbICOThI 3/1aHuUs € TOMOLIbI0 OGapoMeTpa.

TEMA 10. ®U3UKA 1 BPEMEHA I'OJIA: ®U3UKA BECHOM(34)

Teopusi-14. Temneparypa. Tepmometp. [Ipumepsl paznuuHbIX TEMIEpATyp B MPUPOE.

IIpakTuka-24. Okckypcus Ha npupony. [IpoBeaenre HaOmoaeHN TPOsSBIEHUS (PU3UUECKUX SIBICHHUH
BecHOM. M3MepeHune TemnepaTypbl OYBBI HA INIYOMHE U MOBEPXHOCTHU. VcciienoBanne KanuuIsipHBIX
SIBJICHUH.

TEMA 11. SHEPT'UA (124)

Teopusi-S4. PaznnuHble BUIBI S3HEPIUH, UCIIOIb3YEMBIE JIFOIBMU, U UX 3amnacbl. KOCBEHHbIE H3MEpEHMUS.
[Touemy paboTta u 3Heprus MMEIOT OIHY €AMHULY u3MepeHus? HecucremHble enuHuIbl. DHEPrus U

8



IUILA: OCHOBBI IIPAaBUJIBHOIO MUTaHUA. PelieHne 3aHMMaTenbHbIX 3ajad. Pemenne 3amau B opmare
ITN3A.

IIpakTuka-74. M3mMepeHue KuHeTu4eCcKo SHeprum rtena. Mismepenne noTeHnanpbHoi sHeprun. Menro
mkoJibHUKa. Co3/1aHre MPE3eHTAMU O IPaBHWIIbHOM NMUTaHuU. Onpezesnenue paboThl U MOLUIHOCTH PYK.
Omnpenenenue MexaHHMYecKol pabOTHI NMpH HpPbDKKE B BbICOTY. OmpereneHue cCpeaHed MOIIHOCTH,
pa3BuBaeMoii mpu Oere Ha auctannuo 100m. OmpeneneHue cpeaHel MOITHOCTH, Pa3BUBAEMON Mpu
npucenanuu. 3mepenue cpenneid MOLTHOCTH, pa3BUBaeMO IpH MoabeMe 110 JiectHuile. OnpeneiaeHue
BBIMTPBIIIA B CUJIE, KOTOPBIM JAaeT MOABMXHBIN U HenoaBWKHBINA O10k. CpaBHenue KIIJ[ mogBuxkHOro
0JI0Ka U HAKJIOHHOM IMJIO0CKOCTH.

TEMA 12. ®U3UKU U JIUPUKU (44)

Teopusi-24. ®u3nKa B XyI0KECTBEHHBIX MMPOU3BEACHUAX. JlOCTIKEHHSI COBPEMEHHOM (DU3UKH.
IIpakTuka-24. M3roroBieHue camoAenbHbIX KapTUH «@Pu3MKa B BECEIBIX KapTHHKax». YpOK-
npezcraBieHne «Puznueckue GoKych». 3amuTa IEKTPOHHON pe3eHTauu «Mup ria3zamu Gpusnka.

TEMA 13. ®U3UKA U BPEMEHA I'OJA: ®U3UKA JIETOM (54)

Teopus-24. Kakoii mecsn neta cambli xkapkuii? XKapkoe sieTo u muesnsl. Kak 1 korjia npaBuibHO cpe3arhb
uBersl? Ha xauensx "nyx 3axBareiBaet'.

IIpakTuka-34. OneiTel Ha naye. Dkckypeus «Du3uka y Bogoemay.

8 ki1acce

TEMA 1. ®PU3UKA U BPEMEHA I'O/IA (noBropenue) (84)

Teopusi-S4. BrogHoe 3aHsaTue. MHCTpyKTa)Xk Mo OXpaHe TpyJa Ha 3aHATUSAX. [lorpemHoCcTh NpsIMbIX
usMmepenuid. Kiacc Tounoctu npubopoB. UreHue rpaduka. BeiBoabl Mo pe3ynbrataM 3KCIIEPHUMEHTA.
Ilena nenenust mkanel  npubopa. KocBennsle usmepenus. IlpaBuia MpoBeNeHMs] HIKOJIBHOTO
skcriepuMenTa. OdopmiieHre 371eKTPOHHOr0 oTYeTa 00 3KcIepuMenTe. Pemienue 3aaay.

IMpakTuka-3 4. Usmepenne Gpusnyecknx BETMYHH ¢ TOMOIIBI0 TU(POBOIt 1ab0paTOpU M MOCTPOCHUE
rpa¢ukoB. MccaenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Beca Teja. MccnenoBanue 3aBUCHMOCTH
CHJIBI TPEHMSI OT MPHXKUMAIOIIEN CHIIbl. DKcepuMeHT [amuies.

TEMA 2. NIPOEKTHASA AEATEJBHOCTD 110 ®U3UKE (74)

Teopus-3. Uro Takoe Hay4HBI MPOEKT M Kak ero moaroroButs? Cutyanus u npoOiema. AHaiu3
cnocoboB peuieHuss mpobnmembl. TpeGoBaHHMs K HcclenoBaTenbckoi pabore. Ilmanuposanue
nesTensHOCTH. TpeboBanus kK 0(hOpMIICHUIO MPOEKTHON paboThI IO (U3HKE.

IIpakTuka-4 4. BeimonHeHnre Mukpo-nipoekTa B rpynne. OgopmiieHue 1 3a1uTa.

TEMA 3. MOJIEKYJIAPHASA ®U3UKA (114)

Teopus-74. «BonmeOHoe» CBOHCTBO 3HEPrMM. Makpo M MHUKpO IMapamMeTpbl U HUX CBS3b.
®azoBble mepexonbl. BomsHolt map B atmocdepe: oOpa3zoBaHHe OOJaKOB, TyMaHa, POCHI, HHES.
AtMochepHbie ocanku: cHer, rpal. Touka pockl. [loBepxHOocTHOE HaTsDKeHHE. KanuiuisipHble sIBIEHUS U
JIBUKEHHUE KHUAKOCTH MO Tpybam. 3akoH bepHymnu, moabeMHas cuia Kpbuta. Mopckue TedeHus.
CoBpeMeHHbIE MaTepuajbl: HCHOJIb30BAaHUE KOMIIO3UTOB, JKUIKUHE KpHUCTaJIbl. [paduueckoe
IpeACTaBJIEHUE TEIJIOBBIX MpoleccoB. Pemenue 3anau B popmare [TU3A.

IIpakTuka-44. OKCIEpUMEHTAIBHOE JTOKA3aTENbCTBO Pa3iv4Ms CBOMCTB BEIIECTB B Pa3JIMYHBIX
arperatHbIx cocrosiHusix. Hekoropble cBoiicTBa KprcTamioB. M3rorosienue camoneabHbIX TprUOOPOB.
N3mepeHne BIaXKHOCTUM BO3dyXa B IOMEIIEHMM M Ha yhnuue. M3mepeHue CKOpOCTH ucHapeHus
pa3INYHBIX BEIIECTB. 3aHMMATEIIbHBIE ONBITHI U BOMNPOCHI: KUIIEHHE BOABI B OyMa)KHOW KOpOOKe,
KHUIIEHHE BOJIBI KOMHATHOW TeMmIiieparypsl. M3mepenue cuibl moBepxHO CTHOro HatsbkeHus. Lllapuk B
a’polMHaMHYecKor TpyOe. BrIpammBanume KpucrTamia coidd Ha OCHOBE. V3roToBieHne Makera
KPUCTAJUIMYECKOM PENIeTKH KoMImo3uTa. M3roroBneHne monenu peakTMBHOro asurarens. M3yudeHue
pabotsl JIBC Ha MakeTe U 271eKTPOHHOW MOJIEIH.

TEMA 4. ®PU3UKA U DJIEKTPUYECTBO (194)

Teopusa-84. DOnextpuueckue sBIeHUs. OnekTpuszauus Ten. [IpuHnun padoTsl ckaHepa.
AtMochepHoe anekTpuuecTBo. I'po3oBas Tyua. [Ipupona monuuu. Kakue 6p1BatoT MoHUH. [1puHITUIBI



anekTpodezonacHoCTH. OCHOBHBIE XapaKTEpPUCTHKHU 311.Toka. HecucremHble equHUIBI pabOThl TOKA.
Pemenue 3anau.

IpakTuka-11u

B3aumuHoe nputsbkeHue u orraikuBaHue «CylTaHOBY; ONBITHI MO 3jiekTpuzauuu. HaGmonenue
pas3IMYHBIX BUJIOB UCKPOBOIO pa3psaa. MccnenoBanne npoBOAHUKOB U HENPOBOJHUKOB 3JIEKTPUUECTBA.
[Tonyuenue »91.TOKa B KUJIKOCTH, 53JEKTposu3. M3roroieHue OaTapeiku. DKCIEPUMEHTAIbHOE
JI0Ka3aTenbCcTBO 3aKkoHa Oma. M3ydeHne pa3auMyuHbIX COEINHEHNN TPOBOAHUKOB. Co31aHuE Pa3InYHbIX
npuOOpOB(MIPYIIEK) HAa OCHOBE JJIEKTPOABUTATENsd. DKCIEPUMEHTAIBbHOE J0KA3aTelIbCTBO 3aKOHA
Jxoyns-Jlenna. Co3nanue cyeTynKa 31eKTPO3HEPrHH U U3yUeHUe ero paboThl.

TEMA 5. ®PU3UKA KOCMOCA (34)

Teopus-14. ®uznueckas npupoaa HedecHbIX Tei. [loneTs! k Apyrum niuaneram. Ponb kocmoca
B )KM3HU COBPEMEHHOI0 00111€CTBAa. MEXyHapOAHOE COTPYITHUYECTBO B OCBOSHUH KOCMOCA.

IIpaktuka-2 4. Co3nanue 371ekTpoHHOM mnpe3eHTanuu «Kocmoc. VcTopuss KOCMOHaBTHKN.
[TonroroBka mpa3aHOBAHMS THS KOCMOHABTUKH.

TEMA 6. MATHETU3M (54)

Teopus-24. MaruutHoe mnoje 3emiu. Kommac. Marautoouonorus. MarHuTHbeie OypH.
®eppomarneruku. Cuna Jlopenua. J[BrkeHue 3apsyKEHHON 4acTULBI B OAHOPOJAHOM MarHUTHOM II0JIE.
Jromunecuennus. [lonspabie cusHu.

IIpakTuka-34. M3ydeHne MarHUTHBIX JIMHUWA ITOCTOSHHOIO MarHuTta. M3ydeHne mMarHUTHBIX
CBOMCTB pa3nnyHbIX BemecTs. Mrpa «bamnana o no0dsiemM KaMHe.

TEMA 7. IPOEKTHASA JEATEJBHOCTD (74)

Teopusn-2u. Kak noaroroButrh u odopmuth nokian? KymeTypa BwicTyrieHus. Opatopckoe
HCKYCCTBO.

IIpakTuka-54. BeinosHeHue U 3a1MTa UHAUBUYAIBHBIX U IPYIIIOBBIX IPOEKTOB.

TEMA 8. CBETOBBIE SABJIEHUS (64)

Teopusn-24. YcrpoiicTBO ontuyeckux mnpubopoB. M3ydenue ycrpoiicTBa (oToarmnmapara.
Pangyra. ®u3nka BO3HUKHOBEHUS PalyTrd. X0 CBETOBOIO Jy4a B Karie 1ok ONTHYECKUE UILTIO3HH.

IpakTuka-4u. Nccnenoanue: «CBeT B KWU3HU KUBOTHBIX M 4YeJOBEKa», «JloCTmwkeHus u
NEPCIIEKTUBBI UCIOJIb30BAHMS CBETOBOM AHEPrur COJTHIA YETOBEKOM.

Paznoxenue 6enoro cseta. Habmionenus B Mukpockon u Teneckorn. Co3naHue rojiorpamMmabl.
N3roroBienue kaneigockona.

TEMA 9. JOCTUXXEHHUS COBPEMEHHOM ®U3UKH(4u)

Teopusi-34. [Ipumepsl ToBapoB, CO3JaHHBIX C HCIIOIb30BAHUEM HAHOTEXHOJIOT M M TPUYUHBI UX
YHHUKQJIBHBIX CBOHCTB. HecMmadnBaemble M Bcerna 4YUCTbIE BETPOBBIE CTEKJIA, JUCKUA KOJIEC M TII.
Co3naHHBIE Ha OCHOBE HAHOYACTHI] OKCHJAa THUTaHAa M cepedpa IOBEPXHOCTH, oOOJagaroIue
OaKTepULUAHBIMU CBONCTBAMH.

Pa3Butne BoeHHol Texnuku. 7 Mas - Jlens paano. HoBoctu gusuku u kxocMoca.
IIpakTuka-1 4  Oxckypcuss Ha MmectHyro ATC. IlogroroBka BBICTYIUIEHMM O JOCTHIKEHMIX
COBPEMEHHON (PU3HKH.

KaHeHZlapHO-TeMaTPI‘leCKOC IVIAHHPOBaHUE

7 kjacc
o Jlara
Ne Ne Tema
n/n

1. BBenenne (44)

1 1 BBoanoe 3anstue. Unctpykrax no Th. [lone3nsie cchiiku no ¢pusnke B
WuTepuer. MeToap! n3yueHus: GU3NIECKUX SIBICHUI.
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2 2 Ousznueckuii skcriepuMenT. [IpaBuiia mpoBeaeHNs UIKOJIBHOTO
skcriepumenTa. [lorpemuocts npsameix usmepenuii. Il/p: U3mepenue
(u3MYECKUX BEJIMYHMH C TOMOIIBIO LU poBoi 1a00paTopuu.

3 3 I1/p: Onpenenenue odbemMa Te pa3IHuHON (OPMBIL.

4 4 I1/p: 3mepeHue ToNIMHBI THCTa OymMary.

2. ®u3uka v BpeMeHa roaa: pusuka oceHbio (34)

5 1 3aramouHoe BeniecTBo — Bojaa. MIHTepecHoe o Boe.

6 2 I1/p: Dxckypeus Ha oceHHoI0 ipupoxay. [IpoBenenue HaOmOeHUT
MPOSIBJICHUSI (PU3NUECKUX SBJICHHUI 0CEHBIO.

7 3 Il/p: Co3znanue npesentaunn «dusuka Ocensio». Padora c [Iporpammoit
Power Point mo co3nanuio cnaiijioB.

3. IlepBoHayajibHbIE CBEJCHHS 0 CTPOCHHH BellecTBa (44)

8 1 Ot JlekapTta 10 HamuX JAHE. BpoyHOBCKOE IBUKEHUE.

9 2 [TnanupoBanue HuU3NYECKOro HIKCIEPUMEHTA — KaK 10Ka3aTh TEOPHIO.
I1/p: Pacuupenue ey npu HarpeBaHuU.

10 |3 I1/p: U3zmepenue ckopoctu quddysun.

11 |4 Hano-texHonorny. MEKpO BEJIMYUHBI B HAILIEH KU3HH.

4. Bzaumopeiicteue TeJ (84)

12 |1 MexaHnyeckoe JBH)KEHUE U B3aUMOJCH CTBHE.

13 |2 I1/p: U3mepenne CKOpoCTH XOIbOBHI.

14 |3 I1/p: IToaroroBka BuaeopuIbLMA PO SABJICHUE HHEPIUH.

15 |4 I1/p: I3mepenue macchl 1 Kamim BOJbI.

16 |5 I1/p: OnpeneneHue NJIO0THOCTU NPUPOIHBIX MATEPUATIOB.

17 |6 I1/p: Onpenenenue 00bEMa(MaACCh) TPOAYKTOB B YITAKOBKE

18 |7 UYro u3ydaer cratuka? Buasl paBHOBeCHs.

19 |8 I1/p: U3roroBiienne paBHOBECHOI UTPYIIKH.

5. Pa3 3apauka, ABa 3agauka (44)

20 |1 [paBuna pemrenus u odpopmiieHus 3agad. [lonck ommoOoK.

21 |2 Pemenne 3a71au Ha MEXaHMYECKOE JBUYKEHUE

22 |3 Pemenne 3a7a4 Ha JIIOTHOCTH

23 |4 Pemenne 3ama4 B popmare [TM3A

6. ®u3uka u BpemeHa roga: ¢gusuka 3umoii (24)

24 |1 I1/p: ®usuka - Hayka o npupoxne. MOXHO JIn M3y4daTh NMPUPOAY 3UMOM?
[Iporynka Ha 3UMHIOIO IPHPOLY.

25 |2 CHer, nen, 1 Mmetenb. U3uKa y HOBOTOJHEH €JIKH.

7. Cuabl B npupoae(11y4)

26 |1 Cuna — BeKTOpHasl BeIMYMHA (JUHAMHYECKOE pelIeHu e 3a1ay).

27 |2 3aKkoH BceMUpHOro Tsarorenus. CTpoeHue coqHedHon cuctemsl. Cua
TSDKECTU Ha IPYT'UX MJIaHETaXx.

28 |3 Cnytauku niaset u Jlyna. Habmonenue JlyHsl.

29 |4 Manble Tena, OpOMTBI M TNEPHUOAUYHOCTb KOMET. «3BE3JO0MAalbDy, WU
II0YEMY 3BE3/bl HE aAA0T?

30 |5 3Be3nHoe HeOo. Co3e3aus. II/p: 3HaKOMCTBO ¢ MporpaMmamHu 1o
ACTPOHOMHUH.

31 |6 I1/p: Onpenenenue HEeHTpa TSKECTU TENA.

32 |7 I1/p: 3anumarenbHble GUTYpbI HA PABHOBECHE.

33 |8 Bpewms u ero usmepenue. I1/p: 3rotoBineHue CoJIHEUHBIX YACOB.

34 |9 Kanengaps. II/p: Co3nanue JIyHHOTO KajeH1aps ¢ TOMOILBIO POrpaMMBbl
Power Point.

35 | 10 | Il/p: M3mepeHue )KeCTKOCTH MPYKUHBI.
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36 | 11 | Il/p: M3mepenue kodpduiimeHTa Cuabl TPEHUS CKOJILKEHUS Ha KPBUIbIIC
IIKOJIBI M JIPYTUX TTOBEPXHOCTSIX.
8. Pa3 3ajauka, nBa 3agauka (44)

37 1 Cucrema CH u ee 3Hauenue. Pemenue 3agad.

38 |2 Pemenne 3anau B popmare [TU3A.

39 |3 Pemenue 3annmarensHbix 3aga4. II/p: Onpenenenue Beca CyMKH
IIKOJIbHHKA.

40 |4 Jlunamuueckoe pemieHune 3anad Ha ciaoxkenue cuil. Il/p: Omnpenenenue

MacCCBI U B€Ca BO3/yXa B KOMHATC.

9. laBiienue (64)

41 |1 Hasnenue tBepabix Tei. [1/p: V3ydeHnue 3aBUCUMOCTH JaBJICHHS OT
TUTOIIA U ITOBEPXHOCTH C TMTOMOIIIBIO JIATUMKA JABJICHUS.

42 |2 JlaBienue B )kUAKOCTH. [ 'mapocTaTuuecKuii mapajjokc

43 |3 I1/p: 3anumarensubie onbIThl «IlepeBEpHyYTHIN cTakan», « DOHTaH B
Kos10ey, «Si1o B OyThLIKEY.

44 | 4 Tonometp, manometpsl. I1/p: [IpuGopsk! 11 U3MEpEeHHsI TaBIICHUS —
U3rOTOBJICHHE OapoMeTpa.

45 |5 AtMmocdepHoe aBlieHue B KU3HM YenoBeka. Kak mMbl apimum? Kak Mbr
neéM? «l'opHas 601e3HbY», BIUSHIE aTMOC(HEPHOro 1aBICHHS HA
CaMOYYBCTBHUE JIFOJCH.

46 |6 Kpossinoe nasnenue. II/p: Onpenenenue naBieHusi KPOBU Y YEIOBEKa.

10. ®u3uka u BpeMeHa roaa: puzuka BecHoi(34)

47 |1 Temneparypa. Tepmometp. [Ipumepsl pa3IMuHBIX TEMIIEpATyp B IPUPOJIE.
I1/p: 3mepenue TeMmneparypsl Mo4Bbl Ha TTyOHHE U TOBEPXHOCTH.

48 |2 II/p: Dxckypceus Ha nipupony. [IpoBenenne HaOOAEHUIN TPOSBIIEHUS
(U3NYECKUX SIBICHUN BECHOM.

49 |3 I1/p: ViccnenoBanue KanuJUISIPHBIX SIBJICHUM.

11. Dueprus (124)

50 |1 Pa3nuuHble BUABI SHEPTUH, UCIIOJIb3YEMBIE JIFOJIbMH, U UX 3a1aChl.

51 |2 Kocennsie m3mepenus. I1/p: M3amepeHre KMHETHYECKON YHEPTUH TeJa.

52 |3 I1/p: V3MepeHne noTeHInaaIbHOW SHEPrUH.

53 |4 [Touemy paboTa u PHEPrUst UMEIOT OJHY EAMHUILY U3MEPEHUs?
HecrcreMHbIE SMHUIIBL

%4 |5 OHeprus U NUILA: OCHOBBI NpaBuibHOro nutanud. Il/p: MeHro
IIKOJIbHU KA

55 |6 I1/p: Co3nanue npe3eHTanny o NpaBUIbHOM IUTaHUU

56 |7 I1/p: OnpeneneHne MexaHUYECKOW pabOThI IPU MPBIKKE B BBICOTY.

57 |8 I1/p: Onpenenenue cpenHeit MOIIHOCTH, pa3BUBAEMOI Ipu Oere Ha
muctanuo 100Mm.

58 |9 I/p: Onpenenenue BHIUTPHIIIA B CHIIE, KOTOPBIN a€T MOABMKHBIA U
HEIOIBIKHEIN OJIOK.

59 | 10 | II/p: Cpasuenue KI1J] mogBuxHOTO 6110Ka M HAKJIOHHOM TJIOCKOCTH

60 11 | Pemenue 3aHMMAaTEIbHBIX 3a0a4.

61 | 12 | Pemenue 3amau B popmare [TN3A.

12. ®u3uKku ¥ Jupuku (44)

62 1 @Pu3nKa B XyI10)KECTBEHHBIX MPOU3BECHUSX.

63 |2 JlocTrKeHHsI COBPEMEHHOM (DH3UKH.

64 |3 I1/p: Ypok-nipencrasienune «duznueckue HOKyCh».

65 |4 I1/p: 3ammTa 2MeKTPOHHOM mpe3eHTanuu «Mup riazamu Qu3nKay.

13. ®u3uka u BpeMeHa rojaa: gpusnka jerom (54)
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66 |1 Kakoii Mecsi nera camblii sxapkuii? XKapkoe seto u myensl. Kak u korja
npaBUIIbHO cpe3aTh BeThl? Ha kavensax "ayx 3axBaThiBaet".

67 |2 I1/p: OnsbiThl Ha gaye. DkcKypeus «Du3uka y Bogoemay.

68 |3 Ce00600Hast mema

69 |4 Ceob00Has mema

70 |5 Ceob00Has mema

8 kiacce

Ne Tema Jara

1. ®u3uka u BpemeHna roaa (mopropenue) (84)

1 1 BBoanoe 3ansTie. MHCTpyKTax o oxpaHe Tpyaa Ha 3aHsatuax. Il/p:
N3mepenne GpU3n4eCcKUX BEIMUHH C TOMOIIBIO UG POBOH 1ab0paTopuu 1
HOCTpOEHHE TpaHKOB.

2 2 I1/p: UccnenoBanue 3aBUCMMOCTH CHJIBI YIPYTOCTH OT BEca Tela.

3 3 I1/p: UccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT MPUKUMAIOLIEH CUJIBI.

4 4 Pemenue 3a1a4 Ha MEXaHUYECKOE JBHKEHUE

5 5 Pemienue 3a1au Ha MJIOTHOCTh

6 6 Pemrenne 3a1a4 Ha 1aBiIeHue

7 7 Pemenue 3ana4 Ha paboTy

8 8 Pemenue 3agau B popmare [TM3A

2. IlpoekTHas AesATEJbHOCTH N0 dusnke (74)

9 1 UYro Takoe Hay4HbIN IIPOEKT U KaK €ro NoAroToBUTh? CuTyauus u
npoosiema.

10 |2 Ananu3s croco0oB pemieHust mpodnembl. TpeOoBaHUs K UCCIIEI0BATEIHCKOM
pa0orte. InaHupoBaHue NEATEIBHOCTH.

11 |3 TpeboBanus kK 0HOpPMIICHUIO TPOSKTHOW pabOTHI O (hU3HKeE.

12 |4 I1/p: BeinosHeHne MUKPO-IPOEKTA B IPyMIIE.

13 |5 I1/p: BeinonHeHue MUKPO-IPOEKTA B IpyMIIE.

14 |6 I1/p: Odopmienue u 3amura.

15 |7 II/p: Odgopmnenue u 3ammura.

3. Mouekyasipuas ¢pusuka (114)

16 |1 «BomnmebHoe» cBOHCTBO 3HEpruu. Makpo 1 MUKPO apaMeTpbl U UX CBS3b.
dasosble nepexoasl. I/p: DxcnepuMeHTaIbHOE AOKA3aTEIbCTBO PA3INYMS
CBOMCTB BEUIECTB B PA3JINYHBIX aIPEraTHBIX COCTOSHUSIX.

17 |2 Bonsnoit nap B atmocgepe. Touka pocsl. Il/p: U3mepenue ckopoctu
UCIAPEHUs PAa3JIMYHbIX BELECTB.

18 |3 [ToBepxnoctHoe HaTspkeHue. Kanwsipusle sBienus. I1/p: Usmepenue
CHJIBI [TIOBEPXHOCTHOT'O HATSKECHUS.

19 |4 3axoH bepHysun, nmogbeMHas cuiia Kpblila U JBUKEHHUE )KUJIKOCTH 110
tpybam. Mopckue Tedenus. I1/p: llapuk B aspogrHaMHUECKOM TpyoOe.

20 |5 I1/p: 3anumaresbHbIE ONBITH M BOIIPOCHI: KUIIEHHE BOJbI B OyMaKHOM
KOpOOKe, KHIIEHHE BObI KOMHATHOH TeMIepaTyphl.

21 |6 I'pachuueckoe nmpencraBieHne TEMIOBBIX ITPOLECCOB.

22 |7 Pemenne 3anau B popmare [TNU3A.

23 |8 Hexotopsie cBoiicTBa kpuctamios. Il/p: BripamuBanue kpucraia coiu
Ha OCHOBE.

24 |9 CoBpeMeHHbIe MaTepralibl: UCIOJIb30BaHNE KOMITIO3UTOB, KUIKHE

kpuctanisl. I1/p: M3roroBiaenne makeTa KpyCTaUIMYECKOW PEIIETKH
KOMIIO3MTA.
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25

10

I1/p: Nzyuenne pabotel JIBC Ha MakeTe v AJIEKTPOHHON MOJIEIIH.

26

11

Ceoboonas mema

4. ®usuka u yekrpudecTtno (19y4)

27 |1 DnekTpudeckue spieHus. dnexkTpusanus Ten. [I/p: nmpubop Ban ne
I'paada; onmbITH O AIEKTPU3AIIH.

28 |2 I1/p: UccnenoBanue NpoBOAHUKOB M HEMPOBOIHUKOB 3JIEKTPUYECTBA.

29 |3 I1/p: Usrorosienue 6atapeku.

30 |4 Pemienue 3a71a4 Ha cOCTaBJICHUE AEKTPHUUECKUX CXEM.

31 |5 I1/p: Ilonydenue 31.TOKa B KUAKOCTH, ITEKTPOIH3.

32 |6 I1/p: U3yuenue paboThl cBETO- U POTO-AMONA

33 |7 I1/p: PemeHne NpakTHYECKHUX 33/1a4 HA COCTABICHHUE DIICKTPUIECKHX CXEM.

34 |8 YerpoiictBo ommetpa. Il/p: M3smepenue conmpoTHBICHUS Pa3IuyHbIX
IIPOBOTHUKOB

35 |9 Pemenne 3agay Ha 3akoH OMa

36 | 10 | Pemenue 3amau B popmare [TN3A.

37 | 11 | Il/p: 3anuMaTeNbHBIN OMBIT: CepAlle Ha OaTapeiike

38 |12 | II/p: 3aHuMAaTEIbHBIN OIBIT: BpAIIEHUE )KUIKOCTH OT SJIEKTPHUICCTBA,
CBETSIIIUECS OTYPLBI

39 | 13 | Il/p: N3yyenue pa3auvHbIX COCTUHEHUN TPOBOJHUKOB.

40 | 14 | Il/p: Pemenue npakTHYECKUX 337249 HA COCTABJIICHUE DIICKTPHUCCKHX CXEM.

41 | 15 | Pemenue 3a1a4 Ha pacyeT dJIEKTPUICCKON 1IeNH

42 | 16 | HecuctemHble eMHUIIBI pabOTHI TOKA. PacueT cToMMOCTH 3JIEKTPOIHEPrun

43 | 17 | beiToBBIE 3IEKTPONPUOOPHI, KIACC IHEPronoTpedIeHus

44 | 18 | Il/p: DKcriepuMeHTaJIbHOE TOKa3aTeNbCTBO 3akoHa Jxoysi-JIenna.

45 19 | Pewenue 3amay

5. ®u3uka kocmoca (34)

46 |1 3akonbl Kemiepa. Pemenue 3amau

47 |2 I1/p: Co3nanue snexkTpoHHOI npe3eHTanuu «Kocmoc. Ucropus
KOCMOHABTHKUY.

48 |3 BaxxHeiime acTpoHOMHUYECKHE COOBITUS TOfIa

6. Marnerusm (54)

49 |1 I1/p: VI3yueHne MarHuTHBIX CBOMCTB pa3andHbIX Bewects. II/p: U3yuenne
MarHUTHBIX JITHUH TTOCTOSTHHOT'O MarHuTa.

50 |2 MarnutHoe nose 3emin. Kommac. Marautoouosorus. MarHuTHbie OypH.
deppoMarHeTHKH.

51 |3 Cuna Jlopenua. JIBwkeHue 3apsOKEHHOM YacTUIBI B OJHOPOJHOM
MarHuTHoM noJe. Jliomunecnenuus. [lonspasie cusHus.

52 |4 I1/p: Urpa «bannana o moOsiieM KaMHeE».

53 |5 I1/p: Urpa «bamiana o mo0seM KaMHe».

7. llpoexkTHasi 1eSITEIBLHOCTD (74)

4 |1 Kak monroroButh 1 0pOpMUTH AOKJIAL?

55 |2 I1/p: BeinosHeHrne HHAMBHUYAIbHBIX M IPYIIIOBBIX IPOEKTOB.
56 |3 I1/p: BeinonHeHne MHAMBUAYAIBHBIX U TPYNIOBBIX POEKTOB.
of |4 I1/p: BeinosHeHrne HHAMBUIYaIbHBIX U IPYIIOBBIX IPOEKTOB.
58 |5 I1/p: BeinosHeHrne HHAMBUYaIbHBIX U IPYIIOBBIX IPOEKTOB.
59 |6 Kynbrypa BoicTymieHHs. OpaTopcKkoe HCKYCCTBO.

60 |7 I1/p: 3amuTa HHAMBUAYAIBHBIX U TPYNITOBBIX IPOEKTOB.

8. CBeroBble siBjIeHHs (64)

61 |1 Panyra. ®u3nka BOSHUKHOBEHUS palyry. X0 CBETOBOIO Jy4ya B Karjie
JOXK IS
62 |2 I1/p: M3roToBiieHHEe KaJIeH 10 CKOMA.
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63 |3 I1/p: Paznoxxenue 6enoro cera.

64 |4 YerpoiicTBo onTHdeckux mprudopos. Mzyuenue ycrpoiictsa doroammapara.
I1/p: HabGitogeHust B MUKPOCKON U TEJIECKOIL.

65 |5 II/p: UccnenoBanue: «JloCTHKEHUS U EPCIEKTUBBI UCTIOJIb30BAHUS
cBeToBoi sHepruu CoJIHIA YETIOBEKOM).

66 |6 OnTtuyeckue W03,

9. locTrkeHus1 COBpeMeHHO pusuku (44)

67 |1 Oxckypeust Ha MecTHYI0 ATC. TloaroroBka BBICTYNJIEHUNA O 10CTHXEHUAX
COBpeMEHHOU (pr3HKH.

68 |2 [TpumMepsl TOBapOB, CO3TaHHBIX C UCIOJIB30BAHUEM HAHOTEXHOJIOTHI 1
MIPUYUHBI UX YHUKAJIBHBIX CBOWCTB.

69 |3 PasButne BoeHHoil TexHuku. 7 Mas - [lens paguo. HoBoctu dusuxu.

70 |4 Cso600Hast mema

14 |1 IIp: DxcniepuMeHTaIbHOE J0KA3aTEIbCTBO 3aKOHA COXPAHEHUS UMITYIbCA.

15 |2 Pemenue 3a1a4 Ha 3aKOH COXpaHEHUsI UMITYJIbCa

16 |3 Omnpexnenenue mepuoaa U 9aCTOTHI KOJIeOaHUI MaTeMaTHYeCKOTO
MasiTHUKA, MOMEHTA CHUJIbI, IS CTBYIOIIEr0 Ha phlYar.

17 |4 IIp: DxcriepuMeHTAIBHOE JOKA3aTEIbCTBO 3aKOHA COXPaHEHHUS YHEPIUH.

18 |5 Penienue 3a7ay Ha 3aKOH COXpaHEHUS] DHEPIHHU.

19 |6 Pemrenne 3a7a4 Ha 3aKOHBI COXPAHEHHUS TIOBBIIICHHON CII0KHOCTH

4. PaboTa u 3Heprus (54)

20 |1 Ip:Onpenenennie paboOTHI CHIIBI YIPYTOCTH MPH MOABEME TPY3a C
ITOMOIIIBIO MTOJIBIYKHOTO WJTM HETTOJIBIIKHOTO 0JIOKA, pabOTHI CHIIBI TPEHUSI.

21 |2 IIp: Omnpenenenue oNTHYECKOM CHITBI COOMPAIOTIIEH JIMH3HI.
DKcrnepruMeHTaIbHbIE 3a/1aHus 2-To Tuna. MccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B TIPY)KUHE, OT CTEIEHU JehopManun
TIPY>KHHBI.

22 |3 Pemenne 3aganuii 6a30Boro ypoBHs o TeMe «TerioBbIe sSIBICHUS

23 |4 Pemenne 3a1au Ha Temy «KosiebaHus 1 BOJTHBI

24 |5 Ip: VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJTBKCHHSI OT CHJIBI
HOPMaJIBHOTO JJaBJICHHSI, 3aBUCHMOCTH ITEPHOIa KOJICOAHUH
MaTeMaTHYECKOr0 MasSTHUKA OT JJTHHBI HUTH.

5. dnekTrpomarnutHsle siBjaenus (104)

25 |1 Ip: UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOUICH B
IPOBOJAHMKE, OT HAIMIPSDKEHUS Ha KOHIaX MPOBOIHUKA, CBOHCTB
M300pakeHus, MOJTYYEHHOTO C TOMOIIIBIO COOMPAIOIEH JIMH3HI.

26 |2 IIp: Omnpenenenue IEKTPHUECKOTO COMPOTHBIICHUS PEIUCTOPA, PAOOTHI
ANEKTPUYECKOT0 TOKa, MOIIHOCTH JIEKTPUYECKOTO TOKA.

27 |3 IIp: DxcniepumeHTanbHbIE 3a1aHud 3 -ro Tuna. [IpoBepka 3akoHa
MOCIIEIOBATEIbHOTO COSTMHEHHS PE3UCTOPOB JJISl AIIEKTPHUECKOTO
HaNpsDKEHUS, 3aKOHA ITapaJIEIbHOTO COSNMHEHUS PE3UCTOPOB IS CHITBI
AIEKTPUIECKOTO TOKA

28 |4 Pemenue 3aganuii 6a30Boro ypoBHs 1o TeMe «DJIEKTPOMarHUTHbIE
SIBIICHHISI

29 |5 CocraBieHre Y5KBUBAJIEHTHON CXEMBI

30 |6 Pacuer snekTpuyeckux 1emnei

31 |7 Ip: Onpenenenne KI1/] ObITOBBIX IEKTPOIIPHOOPOB

32 8 Pemenue 3agannii 6a30Boro ypoBHs mo teMe « KBaHTOBBIE SIBICHUS

3 |19 Pemenne kauecTBEHHBIX 3a/1a4.

34 | 10 | CeobooHas mema
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Cnoco0bl OLIeHKH YPOBHS 10CTHKEHHUS 00Y4ar0 LMXCS

KagecTBO MoAroTOBIEHHOCTH YYalIUXCS OMpPENEsieTCsl KaYeCTBOM BBIIOTHEHHBIX MU Pa0oT.
Kpurepuem onieHky B JaHHOM Cllydyae SIBJISETCS CTEIEHb OBJIAJICHUS HAaBbIKAMU PabOThI,
CaMOCTOSITENIbHOCTh U 3aKOHYEHHO CTh Pa0O0ThI, THIATEIbHOCTh SKCIIEPUMEHTA, HAYYHOCTb
MpeAJIaraeMoro peuieHust mpoOiIeMbl, BHEITHUI BUI U Ka4€CTBO paOOTHI MPHOOPa UK MOJIETIH,
COOTBETCTBHE HCCIIE0BATEIbCKON padOTHl TpeOyeMbIM HOPMaM U TTpaBuiiaM O0(opMIICHHSL.

[ToompuTenbHOI GOPMOI OLIEHKH TPYa YUAIIUXCS SIBISIETCS IEMOHCTpAIus padoT,
BBIMOJIHEHHBIX yYaIIMMHUCS U BBICTYIIEHUE C pe3yJbTaTaMU HCCIIEI0BAaHUN TIepes] pa3IuyHbIMU
ayaUTOpUAMH (B KJacce, B CTApIIMX U MJIAJIINX KJaccax, yYUTeNIIMHU, MelaroraMy JOMOJIHUTEIBHOTO
00pa3oBaHMsI) BHYTPH IIKOJIBI.

Pabota ¢ yueOHBIM MaTepraIoM pasHO0Opa3HbIX (GOpM 1aeT BO3MOKHOCTh KaXKJOMY MX
y4aluxcs MposIBUTh CBOM CIIOCOOHOCTH (B 00JIACTH CHCTEMATU3allMK TEOPETUUECKUX 3HaHUH, B
o0ylacTu peleHys CTaHJapTHBIX 3a/1a4, B 00J1aCTH PeIlleHUsI HECTaHIapTHBIX 3a/1a4, B 00J1aCTH
UCCIIeI0BaTeNbCKON padoThl U T.1.). CuTyanuu ycnexa, Co3Aaroe MoJ0KUTEIbH Y0 MOTUBALIUIO K
JEeSITEIbHOCTH, SIBIISIIOTCS BaXKHBIM (PaKTOPOM Pa3BUTHS TBOPUECKHUX U IT03HABATENILHBIX CIIOCOOHOCTEN

y4aIuxcsl.
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